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$d^{k}$ $\alpha^{k}$ $k,$ $k+1$ k $k+1$
dk –
$d^{k}=- \frac{1}{H^{k}}\nabla f(x)k$ (2)
$H^{k}$ Hesse k $\nabla^{2}f(x^{k})$
$ff^{k+1}=H^{k}+\triangle H^{k}$ $H^{k}$
Illk $k$ \alpha k $=1$
Wolfe \alpha k [1]
$f(x^{k}+\alpha^{k}d^{k})-f(X^{k})\leq\sigma_{1}\alpha^{k}(\nabla f(x)k)\mathrm{T}dk$ (3)
$(\nabla f(x+k\alpha d^{k}k))\mathrm{T}dk\geq\sigma_{2}(\nabla f(xk)).\mathrm{T}dk$ (4)
\mbox{\boldmath $\sigma$}1 $\sigma_{2}$ O $<\sigma_{1}<\sigma_{2}<1$
22 $\mathrm{C}$
$\mathrm{C}$ (Constant approximated Hessian method)
(1) (2) $\nabla f_{\text{ }}H^{k}\text{ }\alpha^{k}$
221 \nabla f
$\nabla f(x^{k})$
$( \frac{\partial f}{\partial x})^{k}\simeq\{$
$\frac{f(_{X+\Delta_{X},y}kk)-f(Xky^{k})}{\Delta x}$, when $x^{k}\geq x^{k-1}$
$f(x^{k}, y^{k})-f(x^{kk}-\Delta X, y)$
$\overline{\triangle x}$ when $x^{k}<x^{k-1}$
$(0)\ulcorner$
$( \frac{\partial f}{\partial y})^{k}\simeq\{$
$\frac{f(x^{k},y^{kk}+\Delta y)-f(X,y^{k})}{\triangle y}$ when $y^{k}\geq y^{k-1}$
$\frac{f(x^{k},y^{k})-f(x^{k},y^{k}-\Delta y)}{\triangle y}$ when $y^{k}<y^{k-1}$
(6)








\alpha k Wolfe (2) (7)
$\text{ }d^{k}C$ [1]
\alpha k \mbox{\boldmath $\sigma$}1 $=10^{-4}\text{ }\sigma_{2}=0.9$
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2.3 C-FA
$\mathrm{C}$ $\{d_{C}^{k}\}$ C-FA $(\mathrm{C}+$
Fuzzy Average method)
2.3.1
$a_{i}\in R(i=1,2,3),$ $a_{1}<a_{2}<a_{3}$ \mu A (X)
$\mathit{1}^{4}A(x)=\{$
$\frac{x-a_{1}}{\frac{a-a_{3}^{2}-a_{1}x}{a_{3}-a_{2}}}$
when $a_{1}\leq x\leq a_{2}$
when $a_{2}\leq x\leq a_{3}$
$0$ otherwise
(8)
\mu A $(x)$ Triangular Fuzzy $\mathrm{N}\mathrm{u}\mathrm{m}\mathrm{b}\mathrm{e}\mathrm{r}$) $A$
$A=(a_{1}, a_{2}, a_{3})$ $a_{2}$ $A$ (mean value) ( 1)
$a_{2}-a_{1}=a_{3}-a_{2\text{ }}$
232 N
$a<b,$ $a,$ $b\in R$ $[a, b]$ $N-1$ $(N\geq 3),$ $(a=a_{1}<a_{2}<..\cdot$. $<a_{N-1}<a_{N}=b)$ $N$
$A_{i}=(a_{i-1,i,i+1}aa)(1\leq i\leq N)$ $[a, b]$ N





$x=(x_{1}, x_{2})\in R^{\mathit{2}}$ $x$ (weight function) $w_{ij}$
.
$w_{ij}(_{X_{1\mathit{2}}}, X)= \frac{\min\{\mu_{Ai}(X1),\mu_{A}j(_{X_{2}}\}}{N}$ (9)
$\sum_{i,j=1}\min\{\mu_{A}i(x_{1}), \mu Aj(X2)\}$
$0\leq w_{ij(}X_{1,\mathit{2}}x)\leq 1$ (10)
$\sum\sum w_{ij}(X\iota, x_{\mathit{2}})=NN1$ (11)
$i=1j=1$
$w_{ij}$ – $w_{ij}(X_{1}, x_{\mathit{2}})$ $x\mathrm{l}$









$\theta_{C}^{k},$ $\theta^{k}-1,$ $\theta^{k-\mathit{2}}$ $d_{C}^{k},$ $d^{k-1},$ $d^{k-\mathit{2}}$ $x$ $d_{C}^{k}$
k $\mathrm{C}$ $d^{k-1},$ $d^{k-\mathit{2}}$ 1
2 $\Delta\theta^{k},$ $\triangle\theta^{k-1}$ – $\Delta^{2}\theta^{k}$
$|\Delta\theta^{k}$I $\Delta^{2}\theta^{k}|$ 0 $\leq\Delta\theta^{k}\leq\pi,$ $0\leq\Delta^{2}\theta^{k}\leq\pi$
N 2N $A_{i},$ $A_{j}$ \mu Ai, \mu
2.3.5
x $I_{1}$ , $I_{2}$ $I_{1}$ , $I_{\mathit{2}}$ N
$A_{i}=(a_{i1}, a_{i\mathit{2}}, a_{i3}),$ $A_{j}=(a_{j1}, a_{j\mathit{2}}, a_{j3})$ $a_{i\mathit{2}},$ $a_{j\mathit{2}}$ $\{a_{i2}^{k}\}_{k=1}^{N},$ $\{a_{j\mathit{2}}^{k}\}_{k=1}^{N}$
$x_{1}$ $x_{2}$ $A_{i},$ $\Lambda,\text{ }$ $a_{i2}^{\iota\iota},$$a_{j}^{n}2(l, m=1,2, \ldots, N)$





$w_{ij}$ $M_{ij}$ \beta N





$d^{k}$ $=$ $\beta^{N}d^{k-1}+(1-\beta)d_{C}^{k}$ (15)










$z$ $=$ $f(x, y)$ , $(x, y)\in O$ , $D=(0,1)\cross(0,1)$







$V=\{x|X0=x, ||x^{k}-x^{\min}||<\epsilon_{1}, ||x^{k}-X-1|k|<\epsilon_{2}, k<k_{\max}\}$ (17)
$\text{ }x^{k}$ , $(k=0,1,2, \cdots)$ $x^{\min}$ $f(x)$ x $\epsilon_{1},$ $\epsilon_{2}$
$V$ x0
$\epsilon_{1}=\epsilon_{2}=10-3,$ $k_{\max}=500$ . .
1
$L$
$L=L(x),$ $x\in V$ (18)









$4\mathrm{a}$ $4\mathrm{d}$ $L(x, y)=$







C-FA ( $4\mathrm{d}$) $\mathrm{C}$










































$J \prime_{l}(Pi?\iota’ V\int i\iota 7n)=\frac{1}{V_{f^{i\iota_{7}\iota}}\prime}+\frac{1}{\epsilon_{r}}\int_{x_{0}}^{x_{1}}\int_{y_{0}}^{y_{1}}(\eta(X, y)-\eta ave)2d_{X}d\gamma/+\frac{1}{\epsilon_{l\iota}}|\eta_{a}ve-fl|$
$\eta=\eta(x, y)$ $(x0, x_{1})\cross(y_{0,y)}1$ $\eta_{ave}$ $(x_{0}, x1)\cross$
$(y_{0}, y_{1})$ $\epsilon_{r}$ , \epsilon ’’
$J_{l_{l}}(P_{ir}\iota’$ Vfilm
h $(P_{i,\iota}, V_{\int\iota m}i)$
$\eta(X$ , C-FA
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(Fictitious domain method via sin-




8 $J\prime_{l}(P_{i’\iota’ f}Vi\iota m)$ C-FA
,, $(P_{i\tau\iota}, V_{film})$ $J_{h}$ O
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